A method was developed and a collaborative study was performed under the auspices of the International Commission of Uniform Methods for Sugar Analysis. The collaborators used high-performance anion-exchange chromatography (HPAEC) to determine trace amounts of glucose and fructose in 3 raw and 3 refined sugar samples provided as blind duplicates. Fourteen laboratories participated in the study. Although difficulties were experienced by a few analysts, 10 laboratories reported positive results. Average repeatabilities and reproducibilities for glucose and fructose in raw sugar were slightly above 5 and 10%, respectively, and the average Horwitz ratios were well under 2. Average repeatabilities and reproducibilities for glucose and fructose in refined sugar were 10 and 22%, respectively; although the Horwitz ratios were >2, they were marginal (2.8). The HPAEC results agreed with results obtained by gas chromatography in an independent laboratory. Because the method was collaboratively studied according to the protocol of the International Union of Pure and Applied Chemistry for collaborative studies, and the results meet its criteria, it is recommended that the method be adopted Official First Action by AOAC INTERNATIONAL.
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The proposed HPAEC procedure was also used by the referee of Subject 15 in a preliminary collaborative study investigating the Berlin, Luff-Schoorl, and Lane and Eynon methods. An enzymatic method was used in conjunction with the HPAEC procedure to evaluate the 3 empirical methods; the results are shown in Table 2 . The agreement between the 2 procedures was excellent (9). Intensive in-house testing had established that the procedure was robust, and results of independent comparisons for both refined and raw sugars were excellent. The HPAEC procedure was written in the appropriate format and circulated to laboratories expected to have HPAEC capability.
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Answer

Method Verification Category
The method is Category 2: Analyte at Low Concentration, Quantitative
The following Performance Characteristics need verification: Accuracy Precision LOD LOQ Possibly Specificity
Process
Identify Uncertainty Components , Σ c i x′ I .
Look at equation to identify any source of uncertainty that was not included in the collaborative study and would be a component under Σ c i x′ I .
It is often convenient to consider each of the three factors: the sample, the laboratory and the method, when identifying gross uncertainties, as well as any necessary consideration of the individual steps in the procedure.
All factors in the method, except sampling, were varied during the collaborative process. Hence, no additional effects need to be considered, except for sampling.
Sampling
Since the collaborative study used prepared samples, the uncertainty from the sampling step was not included in the collaborative study. The lab would have to assess the uncertainty from taking the sub-sample. This could be done by taking duplicates at the sub-sampling stage and calculating the standard deviation contributed at the sub-sampling stage. If the uncertainty is significant, the lab would have to include the uncertainty from sub-sampling in its estimate of uncertainty for the method.
There are many references on how to estimate the uncertainty from sampling, so this example will not include the procedure. A good reference is "Quality Assurance of Chemical Measurements" John Keenan Taylor, Lewis Publishers (I got my copy on ebay.)
For this example, it is assumed the lab has done a sub-sampling study and verified the contribution from sampling is significant. Uncertainties less than 0,2 s R lead to changes of under 0,02 s R in the overall uncertainty estimate. In this case 0,2 s R = 0.0024. The study showed the standard uncertainty from sampling was 0.005. This is significant and must be included in the overall uncertainty for the method in this lab.
LOD and LOQ
The range of the method is (0.080-0.25% glucose) in raw cane sugar]
Verify by preparing and analyzing a solution at the LOD and LOQ levels. The results should meet the same requirements as for method validation, such as a specified %RSD or signal:noise ratio, and be acceptable for use.
Repeatability
From the collaborative study the repeatability is s r 0.007%.
The lab conducted a repeatability study by analyzing a reference material 12 times and calculating the standard deviation (s w ) to be 0.008%, which is more than that obtained in the collaborative study (s r) , but within the range seen during the collaborative study, 0.005 to 0.010. Hence, the repeatability in the lab is acceptable.
An F test could be used to demonstrate the lab's repeatability is not significantly different from that of the collaborative study.
Bias
The same data as used for repeatability is used for bias. The approach is taken from ISO Guide 33.
Uncertainty of bias estimate
The estimate of lab bias is, in itself, uncertain and this uncertainty should be maintained at an insignificant level, where practical. This is done by choosing n such that the uncertainty √s w 2 /n < 0.2s R . For this example n is 12 which equals the 12 repeat analyses included in the repeatability study. The uncertainty from the bias estimate is insignificant.
This approach assumes the uncertainty associated with the reference value is small compared to s D . If the uncertainty is not small, the uncertainty must be included in the overall uncertainty estimate.
Bias Estimate
The certified value, µ, is subtracted from the mean of the 12 results used in the repeatability study, m, to obtain an estimate of the lab bias, Δ. The bias is acceptable if |Δ| < 2s D , where s D is the standard deviation of results obtained by repeated measurement on a reference material used for checking control of bias. s D is calculated from the data in the collaborative study. s D 2 = s L 2 + s w 2 /n Given that the reproducibility standard deviation s R is given by s R 2 = s L 2 + s r 2 , the equation becomes s D 2 = s R 2 -s r 2 + s w 2 /n Hence, Δ < 2√ (s R 2 -s r 2 + s w 2 /n) is the criteria to be met.
The Certified Reference Value, µ, is 0.086% and the mean of the 12 results used in the repeatability study, m, is 0.120%. Δ = m -µ Δ = 0.120 -0.086 = -0.034 and |Δ| = 0.034 2√ (s R 2 -s r 2 + s w 2 /n) = 2√(0.012 2 -0.007 2 +0.008 2 /12) = 0.0200 0.034 is not < 0.0200, thus the lab bias is not acceptable and is not confirmation that the laboratory component of bias is within the population of values represented in the collaborative study.
Lab Bias Improvement
The lab investigated. They repeated the above calculation with the "worst case" values from the collaborative study, s R = 0.015 and s r = 0.005, and still the lab bias was not acceptable. The lab investigated further, improved their technique and repeated the bias test with acceptable results.
Specificity
The matrix is identical to that in the collaborative study, so no further assessment of specificity is needed.
The ALACC method verification guide states:
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Continued Verification of Performance
The lab has a thorough QC program that sufficiently verifies precision and accuracy.
Uncertainty Estimate
The prior studies have established due control of bias and precision within the testing laboratory. The uncertainty from sampling is significant and must be added to that from the collaborative study. The standard uncertainty from sampling, s s is 0.005. 
Conclusion
This study demonstrated that the bias and precision are within those values generated in the collaborative study. The uncertainty from sampling was significant and included in the overall estimate of uncertainty. The samples are the same as those in the collaborative study, such that there is no impact on specificity. 
